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Abstract

Coronaviruses are viruses causing diseases both in humans and animals. There are 7 strains reported to be capable
of causing diseases in human including HKU1, NL63, 229E and OC43. These strains are causative agents for common
cold having mild symptoms that can be alleviated by supportive care. The other 3 strains, SARS-CoV, MERS-CoV
and SARS-CoV-2, are mutated strains derived from animal infected coronaviruses. Since human bodies have not
been exposed to and have no immunity to these novel viral strains, they cause serious diseases in human including
SARS, MERS and COVID-19. Moreover, these 3 coronaviruses spread worldwide, kill many people and enormously
damage the global economy. This paper gathers information from publications about coronaviruses, especially the 3
novel strains spreading worldwide, to demonstrate their relationship. Having no intention to give profound information

on any aspect, this paper is readable and comprehensible for the general public.

Keywords: Coronaviruses, SARS, MERS, COVID-19
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lalswhh3® (coronaviruses) Lﬂuﬂﬁjwaﬂﬁaﬁagiu
family Coronaviridae muﬁ@LﬁuN’]g{uﬂﬂmdﬂizmm
60 f19 140 wlwiuas T RNA (positive sense single
stranded RNA) (lusswugnisy lasdanuoniaglu
119 27 §13 34 kb lapunduds RNA azpniudinluséiu
#3Un31 nucleocapsid protein LAalnlassaefizen
11 nucleocapsid lalsunlh3adaidu enveloped virus a9
ﬁal,ﬂuvl,’s%faﬁﬁtﬂﬁaﬂﬁu (Figure 1) lagdantlsznaunan
vofaniu (envelop) 1iluludiu avsvSiimfandu
§i glycoprotein fusanwnlagsoy Janwazas oL
\38N glycoprotein i spike protein"? myflalsuhsad
snuoadunsonay uaziinwnuinaaninlagsoy Sevils
LfiauaamﬂlﬁﬂﬁmqamwﬁﬁLﬁﬂmau Janwazasane
wizafiadnsanaa (Sun halo) @T’mmqﬁ%%’aﬁﬁ@ﬁ%qgﬂ
&% a1n Coronavirus 11899MN A1 “corona’ FANanNg
TULAEIATUAIN “halo” 8eng lIReNNTLN9TI B UNEITN
#1141 “Corona” 1 Coronavirus #13¢813INA AN
Zaudah 9N %38 crown iasnnanuazvedhimiy
NIINAY LLaza‘j%muﬁuaaﬂmﬂﬁwmqg

Spike (S)

Nucleocapsid (N)

Membrane (M)

Envelope (E)

RNA viral genome

Figure 1 Structure of Coronavirus®

Talsnh$asmansanelsalansluan uasludas
Tuan mansoiliidalsaluszuumaduwmelale S
gaLL@iBﬂﬁMEuLm Wi W IasIINa (common cold)
auﬁﬂiﬂﬁﬁmmigmm waze1an LRI le LTu
SARS (severe acute respiratory syndrome) MERS (middle
east respiratory syndrome) LLlaz COVID-19 (Coronavirus
disease 2019) ﬁoiﬁuag’iﬁum pwurashie® lugad it
luld TalswhSanaldinalsaluszuumaduniels Tu
yoiilut lalswhSaelwiAalsalussuumaduennis
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mIassdiavaslalswi l25a

TalsnhSailinumemsnsiia uasifiviwim
ameiuhSaoiadn nande lawnsadssdialdds
§189 a‘hLﬂuﬁauﬁﬂﬂmﬁﬂaglmﬁnaa’maqﬁaﬁ%%ﬁlu
£3589 host cell m@r?'iLﬂul,ﬁuﬁmiﬂ:vlﬁaﬁ‘E'Jm‘i'lmu"laj
1 wazlafina lnlunsaslysiu uaz RNA daediias
madssiiaisdaadnllaglu host cell uazandonaln
LAZRNT #1499 Va9 host cell lunsdsedia laghSaazld
spike protein lufainziy receptor %dag‘ﬁlﬁ’a“ﬂm host
cell mﬂﬁ?uvh%‘ngﬂﬁ’l \ing host cell la3T endocytosis
wazdnsafshialnaiduduswinuinnisly host
cell mnfvfuvl,ﬁamshﬁa:gnﬁwaanmn host cell lag3%
exocytosis LLam’lmiﬂvl‘lJ‘LJﬂgﬂ host cell 5%6] ﬁa%'l"ﬁ’mlﬁ N
¢80 (Figure 2) msnsviduivedhizasinlidhss
Aedwuswinann Tuumed host cell nazgnunyniiu
FIWIBUINAIBLT U

Figure 2 Infection of host cell by Coronavirus®

lasdn@ spike protein wisaanidu 3 &u
» o dd e o
fia ectodomain (guffinaanu1inranandlaia),
transmembrane anchor (d’mﬁﬁ]da%ﬂu envelop) WAz
intracellular tail (§3ufiaginieluda i) (Figure 3) ° lag
ectodomain i 2 &% Aa S1 uaz S2 lag S1 (Huan
fifpaTasiunIIynIn host cell lavsutlazvas S1
(S1 C-domain) aziiua 1w lUIuAY receptor w9 host
cell A9huIITBNFIUHIN receptor binding domain (RBD)
° TalawnhJsudazanowutazld RBD lddufy receptor
A o A& o o . v &
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Host cell
“ " "B " " Cell membrane

S1 S1 C-domain
S2
TM——— _ _ _ Envelope
IC
Coronavirus

Figure 3 Binding between spike protein of Coronavirus
and receptor of host cell (TM = transmembrane anchor,
IC = intracellular tail)
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Talswhiarinuluan (human coronaviruses)
gﬂﬁuwm%amnlwﬁmnmwmﬂ%aﬁmﬁm 1960 (mid
1960s) laoil 4 msﬁuﬁ:ﬁwﬂﬁﬂaﬂ LATULWINIZAHAN
augaw Bldun soWug HKU1, NL63, 229E uaz OC43
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SARS-CoV

SARS-CoV (Severe Acute Respiratory Syndrome
Coronavirus) tiulalsul¥afinuafousnluidon
WOAINBU A.¢. 2002 fiflasg Guangdong i3zine
TIWITU ST TUIU nnisuwinszan i g

Coronaviruses : Biological disasters from SARS and MERS to COVID-19
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(civet cat) mnuumﬂammim ﬁmu (Figure 4) mamu"l,@
ANIINMIANENITBTinUIINIA SARS-CoV 32103 host
cell 'l¢t spike protein 283 SARS-CoV @advl,‘i_lﬁlfl_lﬂ‘i_l receptor
%dﬁﬁa angiotension converting enzyme 2 (ACE2) ﬁa%i
U284 host cell (Figure 5) ° udiilosannlassaironas
ACE2 103¢n9a17 Auvosnuanafiuann aoiudadwly e
s1n7i SARS-CoV Airialsaludennaznm HWUTLA 59059
@87 wEIRINNIR MIUAY ACE2 wadau waznialsaluau
& mnms@nENa 3 T Tues SARS-CoV firialsalu
5909306199 WU SARS-CoV finalsaluan fuludifin
ﬁﬁu‘gmmﬁiﬂmﬁmﬁumﬂ wazfaduTINY TILADT
fU SARS-CoV finalsaludnsnn @Tmmqﬁ%ol,ﬂuvlﬂvl,@?
41 SARS-CoV ﬁria‘[sﬂsl,uﬁwmmwzﬁminmﬂﬁu'nf 2
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2pBAwle LLazmiﬂmUﬁuﬁ‘:ﬂ%\iﬁaaaﬁﬂﬁmmsﬂﬂ%’u
fu ACE2 vasanld duiniedanudnlyldingifiuin
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Intermediate host

‘\ﬂ Final host
Origin ARS-COV: Camel
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Bat \ *

SARS-CoV2: Pangolin?

Human

Figure 4 Transmission of SARS-CoV, MERS-CoV
and SAR-CoV-2 from animals to human’®
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SARS-CoV MERS-CoV
%}Receptor ACE2 Receptor DPP4 %
L8
L Host cell u 7

® @

Figure 5 Receptors of host cells specific to SARS-CoV
and MERS-CoV®

MERS-CoV

MERS-CoV (Middle East Respiratory Syndrome
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Figure 6 Immune system protecting human from
SARS-CoV-2 infection"

4. NSUNINITINLVDILDD SxazNNAD LATBINI5VDY
Tsa

NSUNINTEINLVBIT ISR COVID-19 Uniia
NNMIAaTaNaanawiaNnuazeadnas (droplet) vtueh
on X - . - X “
HaaLTone 1o w3037% laswtsns@awasantdu 4 wuy
%é’nS] #@ airborne transmission, droplet transmission,

direct contact Laz indirect contact (Figure 7) '

Airborne transmission (JWNITUWNINIZA8VD
L%‘aimﬂ@%’m%aa:%'uLmL%aﬁﬁiaaaaﬂag‘lua’mmlﬁﬂg}
3wmy lasaradimeayn wiathnfle Tunsdiitazons
dagazfumaiin (asniwianiiy 5 luaseu) Ge5en
1 droplet nuclei Tanazaasilasitanansnsasans'li/ly
anmalalnani 1 was doiwReilesiunsaadalas
N1WN93D airborne transmission AIILIUIZHZAIITERIN
Audszanm 1 89 2 1wa3 wenanifalnenunuinga
5% coviD-19 LﬁaaanmﬂiwomUQ@@L%aa:ﬁdmﬁﬂ‘fﬁm
agluamalatis 3 2 lae™

(3

Infected individual

AIRBORNE

DROPLET NUCLEI

DROPLET | >5um diameter, can trauel<1m>
@ DIRECT CONTACT
o
6 INDIRECT CONTACT

Susceptible
individual

|

i

Figure 7 Transmission of SARS-CoV-2"®
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Abstract

The aims of this research were to respond to the Plant Genetic Conservation Project under the Royal initiative of Her
Royal Highness Princess Maha Chakri Sirindhorn, and to make flour and products from native seed durian (Durio
zibethinus Murray). Seeds of native durian without the seed coat were ground to produce flour. After that, the flour
characteristics and nutrition were determined before use with the recipes of Krong-Krang and Thong-Pub. It was found
under SEM that durian starch had a polygonal shape, was rough with a size around 3-10 um. Nutritional values per
100 g of durian seed flour were 364.94 kilocalories, and it contained 0.37 g of fat, 16.8 g of fiber, 4.51 mg of iron,
9.08 mg of vitamin C, and 22.20 pg of vitamin A. The amylose content was 20% and gluten was not found. Finally,
the suitable durian flour and durian pulp was 2.5%. The sensory scores, indicted the range of consumer satisfaction,
for Krong-Krang and Thong-Pub were 8.00 + 0.82 lLaz 7.93 + 0.81, respectively. Therefore, this study displayed the
advantages of native durian seeds in Lap-Lae district, Uttaradit province, and stimulated awareness of local people

in plant genetic conservation.

Keywords: Durian Seed, Flour, Product, Durio zibethinus
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Figure 3 Native durian seed flour after sieving
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Figure 4 Starch shape by Scanning electron microscope
(SEM) ; Native durian seed (SEM 5,000X) (A), Wheat (SEM
1,000X) (B), Rice (SEM 5,000X) (C), Cassave
(SEM 1,000X) (D), and Corn (SEM 1,000X) (E).
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Table 2  Sensory score of each durian Krong-Krang

recipe (n=30)

Sensory score of durian Krong-Krang (+SD)

Product test

@ 04 @ 05 @ 06
Appearance 7.67 £ 1.14a 7.63 £ 0.80a 7.43 £ 0.92a
Color 7.73 £ 1.03a 7.30 £ 0.94a 7.30 £ 0.86a
Odor 7.70 £+ 0.86a  7.37 + 0.66ab 7.23 £ 0.92b
Taste 8.00 + 0.82a 7.93 + 0.85a 7.43 + 0.88b
Texture 7.70 £ 1.19a 7.63 + 0.80a 7.40 + 0.88a
Overall liking ~ 8.00 + 0.82a 7.77 £ 0.67ab 7.53 £ 0.85b

Values followed by the same lowercase letter in the same row are not
significantly difference using Duncan’s multiple range test at p>0.05.

3.2 WAANSaw

ialddTuanaszuasasunsansanud 9
mﬁ@umwaﬂﬁmﬁmumaaﬁum%ﬂuﬁy'a 3 diu ldun
04, 11 05 uaz 1 06 lasudazdiviaiuuilaiSouuaz

609



610

Lﬁam’%ﬂuﬁmﬁm 2.5%, 5.0% Waz 7.0% QNAGU b6
ﬁ'm’ﬁ'ﬂszLﬁumdﬂizmﬂé'uﬁﬂmmjuqﬂﬂaﬁﬂﬂ FIUIU
30 A laadseazduaaiTable 3 NMINARIUNIUTERN
z‘%’uﬁmaoﬁﬁumuwmﬁum‘%w F1uIn 3 15U ﬁ'umg;u
‘.quﬂﬂaﬁ’lvl,ﬂ 1% 30 an NuILaRaTonluudazaw
VOINTHANBUS 6 A% 1aun duanemenuuan & nau
TR e FUARLATANNTUIAETIN WU dSuTuN
- A w a ¥ . X

ATRILATINGEYN N 04 (EFuuilinBouuaziitaniTauiu
=1 o e =1 1! >

iasludniu 2.5%) Sanuzeulasrimagluszdureuinn
(Figure 5) a9 lidanuuandvagadinasagnieada
NszauiydIAy 0.05 NUFITU M 05 Uaz 1 06

Table 3  Sensory score of each durian Thong-Pub
recipe (n=30)
Sensory score of durian Krong-Krang (+SD)
Product test
1 04 05 1 06
Appearance 7.87 £ 0.99a 7.87 £0.72a 7.83 £0.73a
Color 7.70 £ 0.97a 7.87 £ 0.72a 7.03 + 0.84b
Odor 7.93 £ 1.03a 7.27 £ 1.57ab 7.00 £ 1.41b
Taste 7.57 + 1.61a 7.63 + 1.14a 717 £ 1.24a
Texture 7.60 £ 1.05a 7.47 £ 0.76a 7.20 £ 0.79a
Overall liking 7.93 £ 0.81a 7.83 £ 0.78a 7.57 £ 1.02a

Values followed by the same lowercase letter in the same row are not
significantly difference using Duncan’s multiple range test at p>0.05.

4. MINATITAAUNINVBINA AN U IUNATIINATI
NIDUNTLWUAZVBNNDINLNLIL
AandgudmalnTUINIVaITUNATEIUATS
nioulasiinafisuiydalassrsdainaisuaas
qmmmﬂnmmm‘iwm’] @'h%'u*’uummaal,l,ﬂ‘imﬁﬂu lu
USInme 100 NS1 $192% 40 G Swdenn 288.74 Ala
waaes a3lulawnse 47.66 n3u lusiu 7.85 nSu Tsdn
7.08 n3u lwems 0.67 nSu uAaLBoN 49.19 Tadny
WaaWass 157.85 Naansy loidoy 35.26 Aaaniu
Twunadon 68.79 Aaansu Tanluie 35.8 Tadn3u

Thitiphorn Thankhanithikun, Phichai chaikla, Jiraporn Nikomtat

J Sci Technol MSU

(©)

Figure 5 Ingredient and products from native durian seed
flour ; Krong-Krang (A-B), and Thong-Pub (C-D)
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Figure 6 Packaging ; Krong-Krang (A), and Thong-Pub (B)
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Abstract

Species, distribution, and adaptation of Nerita gastropods inhabiting a rocky shore ecosystem of Phuket Province were
studied. The Nerites were recorded from 5 sampling sites ; Pleumsuk beach, Nai yang beach, Por bay, Bangtao beach,
and Yon bay. The sampling was done during October 2018 - January 2019. At each site, a line transect was set up
perpendicularly to the coast. Three 50x50 cm quadrats were used to sample Nerites in every 2 m-long area along
the line transect. Nerites were identified and counted, and their position was recorded. The present study identified 6
species of Nerita gastropods, namely N. albicilla, N. alveolus, N. chamealeon, N. costata, N. histrio and N. polita. The
study site with the highest Shannon diversity index (H’) was Nai yang beach (H’ = 1.01), and the lowest was Pleumsuk
beach (H' = 0.62). S@rensen similarity index (Cs) was highest between Nai yang beach and Pleumsuk beach. The

species that showed widest distribution was N. chamealeon which was recorded at 5 sites, whereas N. histrio had the
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narrowest distribution and was recorded at only one site. At each site, N. alveolus inhabited locations closest to the

highest tidal zone (0-16 meters), N. chamealeon and N. polita inhabited a lower zone (2-26 meters) (except for Por

bay), and N. albicilla was mostly recorded far from the highest tidal zone (14 meters - the lowest tide). Other species

were found in smaller numbers and no obvious distribution pattern was recognized.

Keywords: Nerite, Rocky shore, Phuket, Shannon diversity index
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Figure 1 Sampling sites of Nerita gastropods exhibiting in
rocky shore ecosystem, Phuket Province
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Table 1 Species and distribution of Nerita gastropods
in 5 study sites in Phuket Province
Al ald) a1 Al a1
Tuene v e ﬂéuqm HI%)
N. albicilla + + +
N. alveolus + + +
N. chamealeon + + + + +
N. costata + + +
N. histrio +
N. polita + +
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Figure 2 Photographs of Nerita gastropods collected from rocky shore ecosystem of Phuket Province
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Figure 3 Shannon diversity index (H’) of Nerita gastropods in 5 study sites in Phuket Province
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Table 2  SQrensen similarity index of Nerita gastropod
community among 5 study sites in Phuket
Province
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Figure 4 Species distribution of Nerita gastropods in each study sites in Phuket Province
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Abstract

The aims of this research were to analyze the chemical components and to determine antioxidant activity of the extracts
from Cordyceps militaris cultured in liquid and Job’s-tears solid media. Chemical components revealed using GC-MS
revealed that 23 compounds were found in the extracts from C. militaris cultured in liquid medium, while 26 compounds
were found in the extract from C. militaris cultured in Job’s-tears solid medium. Cordycepin was a main chemical in
both extracts. It constituted 20.57% of compounds found in the extracts from C. militaris cultured in liquid medium
which was higher than that cultured in Job’s-tears solid medium (2.17%). The total phenolic and flavonoid contents in
the extract from C. militaris cultured in liquid medium were 178.01+0.71 mgGE/gExt and 91.00+0.95 mgQE/gExt, which
were higher than those from the extract from C. militaris cultured in Job’s-tears solid medium (135.48 + 0.60 mgGE/
gExt and 6.81£0.19 mgQE/gExt). The anti-oxidant activity determined using DPPH and ABTS assays showed that the
extract from C. militaris cultured in liquid medium was more potent than that from the extract from C. militaris cultured
in Job’s-tears solid medium with IC50 of 0.49+0.04 and 0.06+0.00, and 0.99+0.06 and 0.22+0.01 mg/mL, respectively.
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The results indicate that the extract from C. militaris cultured in liquid medium possesses more cordycepin

and better antioxiadant activity. The active compounds, phenolic and flavonoid contents in the extracts are responsible

for the antioxidant activity.

Keywords: Cordyceps militaris, cultured media, chemical components, antioxidant activity
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- 3 -ol, (3 beta, 22E, 24S) -, ergosta - 5, 8, 22-trien-3-ol,
(3 beta, 22E) w8z ergosterol

m'i'*?iwumww:lumsaﬁ'@ﬁ'uLﬁﬁﬁwaaﬁm’mgm
Tuomaiwnziwar 8§ 7 ofia leun 5-thiazoleethanol,
4-methyl-, ethyl pentadecanoate, pyrrolo [1,2-a]
pyrazine-1, 4-dione, hexahydro-3- (2-methyl propyl) -,
eicosanoic acid, ethyl ester, linoleic acid, methyl linolelaidate

IWae (E) -9-octadecanoic acid ethyl ester



Vol 39. No 6, November-December 2020

MCuums‘;
J46.0500.0= :
a0 =

TIC Filtered 31-Liguid 4-32-30 Pht 13-08-2019.xms

4]

e

2

minutes

Figure 1 Chromatogram of extract from C. militaris
cultured in liquid media
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Figure 2 Chromatogram of extract from C.militaris
cultured in Job’s tears solid media
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Table 1 Chemical components of the extract from C. militaris cultured in liquid media

No RT (min) Peak Name Area %Area %Prob
1 5.368 5-Thiazole ethanol, 4 methyl- 6.22E+06 0.27 93.0
2 10.670 Uric acid 6.84E+06 0.30 29.3
3 11.317 Pyrrolo[1,2-a]pyrazine-1,4-dione, hexahydro- 1.83E+08 7.96 824
4 12.723 Ethyl pentadecanoate 6.66E+06 0.29 45.7
5 13.124 Lidocaine 6.91E+06 0.30 21.8
6 13.638 Pyrrolo[1,2-a]pyrazine-1,4-dione, hexahydro-3-(2-methylpropyl) - 1.15E+07 0.50 751
7 14.056 n-Hexadecanoic acid 2.68E+07 1.17 58.2
8 14.476 Hexadecanoic acid, ethyl ester 1.11E+08 4.85 50.3
9 15.867 9-Octadecanoic acid (z) - 7.83E+06 0.34 221
10 16.312 Eicosanoic acid, ethyl ester 1.53E+07 0.67 23.3
11 17.383 Linoleic acid 1.93E+08 8.39 12.1
12 17.634 Methy! linolelaidate 1.89E+08 8.24 12.0
13 17.720 (E) -9-Octadecenoic acid ethyl ester 8.65E+07 3.77 30.9
14 18.168 Octadecanoic acid, ethyl ester 5.66E+07 2.46 421
15 22.638 2-Propenoic acid, 2-(dimethylamino) ethyl ester 8.06E+06 0.35 12.2
16 23.586 Glycerol beta-palmitate 8.17E+06 0.36 51.2
17 25.004 Cordycepin 4.73E+08 20.57 56.8
18 26.385 beta-Monolinolein 8.37E+07 3.64 19.2
19 30.313 Dehydroergosterol 3,5-dinitrobenzoate 3.95E+07 1.72 58.3
20 30.740 Anthiaergostan-5,7,9,16,22-penten 2.75E+07 1.20 58.6
21 33.738 Ergosta-5,7,9(11),22-tetraen-3-ol, (3beta,22E,24S) - 1.68E+07 0.73 48.4

Ergosta-5,8,22-trien-3-ol,
22 33.917 2.41E+07 1.05 16.3
(3.beta.,22E)

23 34.749 Ergosterol 7.09E+08 30.87 66.0

Total 2.30E+09 100.00
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Table2  Chemical components of the extract from C. militaris cultured in Job’s Tear solid media
No RT (min) Peak Name Area %Area
1 6.916 3-Pyridine carboxamide 1.37E+07 0.36
2 10.669 Uric acid 6.21E+06 0.16
3 11.067 Tetradecanoic acid 3.49E+06 0.09
4 11.429 Pyrrolo[1,2-a]pyrazine-1,4-dione, hexahydro- 1.52E+08 4.03
5 12.362 Pentadecanoic acid 9.35E+06 0.25
6 13.123 Lidocaine 1.19E+07 0.31
. 13.818 5,10-Diethoxy-2,3,7,8-tetrahydro-1H,6H-dipyrrolo[1,2-a ; 3.26E407 0.86
1, 2'-d] pyrazine
8 14.226 n-Hexadecanoic acid 2.93E+08 7.76
9 14.480 Hexadecanoic acid, ethyl ester 7.05E+07 1.86
10 15.513 9-Tetradecen-1-ol, acetate, (E) - 2.19E+07 0.58
11 15.888 9-Octadecanoic acid (z) - 2.46E+07 0.65
12 17.642 11,14-Eicosadienoic acid, methyl ester 6.82E+08 18.06
13 17.726 9,12-Octadecadienal 6.09E+08 16.12
14 17.972 Octadecanoic acid 3.41E+07 0.90
15 18.197 Octadecanoic acid, ethyl ester 2.41E+07 0.64
16 22.672 2-Propenoic acid, 2-(dimethylamino) ethyl ester 5.64E+07 1.49
17 23.653 Glycerol beta-palmitate 8.95E+07 2.37
18 24.308 Cordycepin 8.19E+07 217
19 26.501 beta-Monolinolein 4.28E+08 11.33
20 26.596 7,11-Hexadecadienal 8.46E+07 224
21 26.802 Glycerol 1-monostearate 2.06E+07 0.55
22 30.316 Dehydroergosterol 3,5-dinitrobenzoate 2.56E+07 0.68
23 30.740 Anthiaergostan-5,7,9,16,22-penten 1.34E+07 0.35
” 33.762 Ergosta-5,7,9(11),22-tetraen-3-ol, 2.69E+07 071
(3beta,22E,248) -
25 33.921 Ergosta-5,8,22-trien-3-ol, (3.beta.,22E) 1.24E+07 0.33
26 34.792 Ergosterol 9.50E+08 25.15
Total 3.78E+09 100.00
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Table 3  Anti-oxidant activity of extracts from C. militaris cultured in liquid and Job’s Tear solid media

Total Phenolic Total Flavonoid Content DPPH assay ABTS assay
Samples Content (mgGE/gExt) (mgQE/gExt) IC, (mg/mL) IC, (mg/mL)
CMELM 178.01£0.71° 91.00£0.95° 0.49+0.04° 0.06+0.00°
CMEJTSM 135.48+0.60° 6.81£0.19" 0.99+0.06° 0.22+0.01
Ascorbic acid - - 0.004+0.0002° 0.007+0.0001°
Trolox - - 0.016£0.0012° 0.016+0.0003"

Mean + SEM in the same column with the different superscripts were significantly different (p<0.05)

(CMELM = extract from C. militaris cutlrured in liquid medium, CME JTSM = extract from C. militaris cutlrured in Job’s tear solid medium)
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Abstract

The selection of hazard identification techniques that are suitable for factories of different sizes and different
production processes is complicated and takes time to study and to consider all operations. We have developed
the Overall Operation Hazard Identification Model: OOHIM. This model covers all operations of industrial plant with
different production processes. It can be applied to all types of industries. It is a technique that is not complicated and
is easy to use. The strengths of the Checklist Technique, the What- if Technique, the HAZOP Technique, and the
JSA Technique are used to develop the OOHIM technique.

The results of the research showed that the OOHIM is able to search for risk factors of small industrial plant
at medium and large size in Nakhon Ratchasima province and is compared with the Checklist Technique, It was found
that it can be searched for risk factors, covering all 4 operations better than the Checklist Technique. This research

tests and compares with only one hazard identification technique. More research should be done to compare OOHIM
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with the other Hazard Identification methods. The OOHIM techniques can be developed to be more effective by adding

a checklists item.

Keywords: Hazard Identification, Operation, Safety
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Table 1 Show hazard identification data for 3 group factories
Technical factory %
Checklist 60 85
JSA 9 13
What if 1 1
HAZOP 1 1
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Table 2  Show the reasons for the 39 factories that are unable to identify hazards
The reasons of unable to identify hazards Factory %
1. Not enough personnel 20 51
2. No knowledge in the operation 10 26
3. Do not know must identify hazards 9 23
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Human Error Machine & Equipment Error
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equipment error and

machine function error

Focus to the operating
element error
and human error

JSA

Focus to the standard
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environment impact
and facility error

Standard & Method Error Environment & Facility Error

Figure 1 Show the model of hazard identification in all
operations
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Show topic to check the risk factors of OOHIM technique

Operations

Inspection topics

A: Human error A1. Do not use personal protective equipment.

A2. There is a chance that the sharp object is cut, clamped, bumped.

A3. There is a chance that employees will fall from a high place or slip down.

A4. Not following the specified procedures

A5. Staff lack expertise, physical condition is not ready

B: Machine & Equipment error B1. The machine has a high pressure, steam system, high heat, low temperature.

B2. The machine has no protective equipment such as cover, sensor

B3. The machine has no protection against radiation, noise, dust, smoke, vapors.

B4. The machine has no electric shock protection system

B5. The machine has no emergency stop button or emergency stop system

C: Standard and method error C1. There is no working standard used to control operations

C2. No emergency plan

C3. The standard is complex and unclear and not enough warning

C4. The standard does not cover legal requirements

D: Environment and facility error D1. The structure of the building or utility system does not comply with the law.

D2. There is no protection or control system when errors occur

D3. There is no indication of the state of a public utility system.

D4. No maintenance plan and monthly, annual audit plan

D5. Insufficient controls and lack of qualifications
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receiving and storage

P2-1: Mold change over
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Dust cover

Figure 2 Show the process of manufacturing dust cover
of car shock absorbers
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Table 4  Show results of risk factors recording by OOHIM technique
A: Human B: Machine & C: Standard and D: Environment and
Process error Equipment error method error facility error

A1l A2 A3 A4 A5 B1 B2 B3 B4 B5 C1 C2 C3 C4 D1 D2 D3 D4 D5
P1 P P P P
P1-1 P P P P
P2 P P P P
P2-1 P P P
P2-2 P P
P3 P
P3-1

Comment Comment Comment Comment

P1: A4 Employees do not know
the sequence of steps to fill.
P1-1: A1 There is no protection
device while filling the plastic
granules.

P1-1: A4. Employees do not
know the sequence of steps in
storage and movement of raw
materials.

P2: A2 The work conveyor can
be clamped because there is
no cover.

P2: A3. No sign to prohibit
unrelated people on the 2nd
floor of the device

P2-1: A4. The employee
doesn’t know the sequence of
steps to change the mold.
P2-2: A4. The employee

does not know the sequence
of steps to open the coolant
system.

P2: B1. Cutting blades that
are extremely hot when in
contact with plastics while the
machine stops incorrectly.
Fire may occur.

P2-1: B1 The cooling water
system will not flow, causing
the plastic palletization system
to overheat. May cause a fire
P3: B2 The cutter cover has
no sensor. might the Em-
ployees put a hand into the
machine while the machine is

running

P1: C1 There are no
standards and proce-
dures for adding raw
materials.

P1: C2 There is no
emergency plan when
raw materials fall to the
ground.

P1-1: C1 There is no
standard in the storage
and movement of raw
materials.

P2-1: C1 There is no
standard procedure for
changing mold.

P2-2: C1 There is no
standard procedure
for coolant operation
systems

P1: D2 No equipment to protect
the environmental impact in the
event of material leakage

P1-1: D2 The storage building
does not have a material barrier
to find leaks or water barriers
from firefighting.

P2: D4 No machine mainte-

nance plan

nAarhasauiuduzasltadnnoudlulssnudadilay

NANNITLIIRATIHA285T OOHIM Tunszuanms

WRNNaNVUaaansuazAENITINNTANNUREAN Y
159919 WuiladuiFed 18 :18n5 G9uaadlu Table 4
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Table 5  Show results of risk factors recording by checklist technique
Check result
No Question Key point record
Yes No N/A
Checklist for storing raw materials
1 [E] Is the location of the building suitable? P Store together with general raw
materials.
2 [E] Is storage appropriate? P Put on a wooden pallet
3 [E] Are there firefighting equipment or not? P
4 [E] There is an emergency plan in the event of a spillage of raw materials P none
or chemical
Checklist for raw material storage management
5 [S] There is a clear label indicating the raw material name. P
6 [E] With FIFO disbursement P none
7 [H] There is a duty determination. Occupational health, disbursement, 5 S. P none
8 [H] Is there a regulatory body? P none
9 [H] Do you have personal protective equipment to use? P
10 [H] Is there a facility for operators? P
11 [E] Is there a rule for operators if material spills occur? P There is no document to
proceed.
12 [E] Is there a device to clean the raw materials if spills occur? P Device not found
Checklist for raw materials
13 [E] Are materials or lammable substances? P
14 [H] Are employees wearing personal protective equipment? P
15 [S] Is there a manual for raw material transportation? P There is no document to
proceed.
16 [H] Are employees trained in emergency plans? P No document
17 [H] Training for personnel regarding the use of personal protective equip- P No document
ment
Checklist for machinery and equipment
18 [M] There is a document recording the inspection of machinery and equip- P
ment before working.
19 [M] The machine has a label indicating the control button. P
20 [M] The machine has an emergency stop button in the right position. P
21 [M] The machine has a cover to protect in danger point. P
22 [M] With documentation of routine maintenance P No document
23 [M] The machine is installed with a ground wire. P
24 [M] The machine has a warning system for abnormalities. P
Checklist for operational
25 [S] Have standard documents for work P
26 [H] Staff are trained to have skills. P
27 [H] Employees follow the specified procedures. P
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Table 5  Show results of risk factors recording by checklist technique (Cont.)
Check result
No Question Key point record
Yes No N/A
28 [H] There is a clear positioning of equipment in the work area. P
29 [H] Supervisors regularly check the work of employees. P No document
30 [S] Changes in processes have been recorded. P No document

Remark: H ; Human M ; Machine S ; Standard E ; Environment
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Show results comparing OOHIM techniques and checklist techniques with 4 operations

Operation

Hazard Technical

Human Machine & Equipment Standard & Method Environment & Facility
OOHIM 7 (39%) 3 (17%) 5 (28%) 3 (17%)
Checklist 5 (36%) 1 (7%) 2 (14%) 6 (43%)
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Facility Equipment
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Method

Figure 3 Show results comparing the risk factors of OOHIM

technique and Checklist technique in all 4 operations
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Table 7  Show results comparing OOHIM technique and Checklist technique in small industrial plants
Operation
Sample factory Hazard Technical
Human Machine & Equipment Standard & Method Environment & Facility
OOHIM 6 (26.1%) 4 (17.4%) 8 (34.8%) 5 (21.7%)
Small factory 1
Checklist 9 (40.9%) 3 (13.6%) 4 (18.2%) 6 (27.3%)
OOHIM 2 (20%) 2 (20%) 3 (30%) 3 (30%)
Small factory 2
Checklist 8 (40%) 2 (10%) 4 (20%) 6 (30%)
Human e HOHIM = = Checklist Human = (JOHIM = = Checklist
40.0% A1
40.9%,\
Environment & Machine & Environment &3".""/ AR Machine &
Facility Equipment Facility 20.0 Equipment

34.8%
Standard &

Method

Figure 4 Show comparison results Small factory 1

30.0%
Standard &

Method

Figure 5 Show comparison results Small factory 2

Table 8  Show results comparing OOHIM technique and Checklist technique in medium-sized industrial plants
Hazard Technical Operation
Sample factory
Human Machine & Equipment Standard & Method Environment & Facility
OOHIM 3 (27.3%) 3 (27.3%) 3 (27.3%) 2 (18.1)
Medium factory 1
Checklist 3 (30%) 2 (20%) 1 (10%) 4 (40%)
OOHIM 4 (26.6%) 3 (20.2%) 4 (26.6%) 4 (26.6%)
Medium factory 2
Checklist 3 (23.0%) 2 (15.6%) 3 (23.0%) 5 (38.4%)
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Figure 6 Show comparison results medium factory 1
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Figure 7 Show comparison results medium factory 2
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Table9  Show results comparing OOHIM technique and Checklist technique in large industrial plants
Operation
Sample factory Hazard Technical
Human Machine & Equipment Standard & Method Environment & Facility
OOHIM 5 (25%) 6 (30%) 5 (25%) 4 (20%)
Large factory 1
Checklist 4 (31%) 3 (23%) 2 (15%) 4 (31%)
OOHIM 5 (26%) 5 (26%) 4 (22%) 5 (26%)
Large factory 2
Checklist 4 (33%) 3 (25%) 2 (17%) 3 (25%)
Human —— OOHIM = = Checklist Human ——OQOHIM = = Checklist
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Figure 8 Show comparison results large factory 1
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Figure 9 Show comparison results large factory 2
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Optimum water filling ratio for a closed loop thermosyphon with evaporator as a boiler
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Abstract

The optimum filling ratio of the working fluid is an important parameter for the heat transfer performance of a
hermosyphon (TS), especially the new type of equipment. This experimental aim to study the filling ratio of water as
a working fluid of a close loop TS with evaporator as a boiler. The evaporator had a volume of approximately 95% of
the system. Experiments were performed with constant heat flux of 50, 75 and 100 kW/m’. The filling ratio of water
was in the range of 5-12% of the system volume. Condenser cooling utilized constant inlet temperature and mass
flow rate of cold water. The results showed that the filling ratio of water as a working fluid of 7% is suitable for a micro
thermosyphon boiler. Total thermal resistance was lowest when the heat flux was 100 kW/m? of 0.062°C/W while still

tending to decrease as the heat flux increases.

Keywords: boiler, thermosyphon, filing ratio, evaporator, thermal resistance
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Table1  The uncertainty of the parameters from the

measurements in the experiment

Parameters Maximum uncertainties

Temperature +0.14°C

Cooling water mass flow rate +0.166 x 10° kg/s

Heat load +10.0 W (0.1 kW/m?)
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Figure 4 Heat transfer performance of the
experimental equipment

649



650  Thanaphol Sukchana, Chaiyun Jaiboonma

100

Cooling mass flow rate 16.66 g.s'1
90 1 v
(&) v
° v
[} v
5 80 A v
2 v v
o v o
=
£ 70 ©
9] o o
< o o o °
L °
g 60 A °
% [ ° ° o o ®
©
>
w ® 50 kwim?
50 A
O 75KkwWim?2
v 100 kW/m?
40 T T T T
4 6 10 12

8
Filling ratio, %

Figure 5 Effect of heat flux and filling ratio on the
evaporator temperature

3. HANIENUADAIAMNATBNHANTDUIIN

oM INATBISATINTTLENABAIAIA
MUNMUANNTBUTINGS Figure 6 laufwitauguny
7t (6) uazldsunmenuiauiisnunsamslanldusiom
nauanTa i mldanaumsfi (@) densldaana
foufimunsndrelanldlumssmmmenanudium
mm%ammﬁ?ua:ﬁmmgﬂﬁadgm’hm’ﬂ%@hmm‘?@u
Aldusnmsnlsaeslunsdwondosaniduainy
%’auﬁmumsgmL'ﬁﬂLl,azmmﬁ'lummw'uaa‘s:uum
ek mﬂgﬂﬁ]:Lﬁuvl,ﬁdwmmwé'ﬁumumm%amuua@m
aganmaduRniuiswundanmaay 7% Janany
ﬁﬂumuﬂmﬁamam‘iﬂﬁq@ﬁa 3 Windanuieufivhns
maaqs‘fﬁLﬂuaq@mmmulumﬂ%\ﬂuﬁqé’m’mﬁlﬁm
wWandanuiau uazamnnidnllineed waziiafionsan
WangauTaulu Figure 7 wuilumsnaaasdlisdan
mMaunAwioWandanuTaufifiutui narinlven
ANUAUIIRANNTauTINaaa LAl Ituaaadle
anminWandauiauginin 100 kw/m’ \fiasnda
MY 7% ﬁ?ummm%’uﬂﬁn%m’]w%au"lﬁgaﬁa 1,400
kW/m? w3adszanms 14 wiwawxlé'ﬂfﬁﬂ’sm%augdq@ﬁ
l#lun1snaaes (g Figure 2) wonaniTnFad auiianie
maﬂw"l,@mﬁﬂ§ﬁ1uqmwgﬁ3ﬂqmﬁgaﬂdw 300°C 39
sunsnlgiuindauiougalad £991NN1INARDY
WuIen Z @‘iﬂq@whﬁ’u 0.062°C/W @aenandaNNTan
Wi 100 KW/m? WagdaMIt@uiniy 7% wasdianas
swmelwnaslylawan Gsnamsnaassn aunILliuyy
s lisias ildan Z@‘iwq@mﬂﬁu 0.065 C/W Uazda s
MBURRNZENNAY 10% sreWandaanuien 100
KW/m? Linii &9 LLamlﬁLﬁu’hmiﬂ%'uﬂ;m ANLAUY DI

J Sci Technol MSU

larawinuasduniisainsivanuawininasasany
AUNIBANNTOUTINLRZDATNIANRITTINUTNAARS

4. ANAFNNHSVBIAILUTUALHANIINARDY

ANNUFNNUTVBIAILUTINNMINAaeIlsEnay
#y Sa3n3eN Wandauten AlnadadIAINY
frunuanudeunuveaneslulawousiisnllisaas
Hundody Feaziiuiuiinnuduiuivesdiugses
Figure 8 aztfinldindasnsduindussviouwing
HaRaNN TR UL RIVIANANNEIWNIHA T UTIY
wasniwanganuien lasnandanusenaziinadans
Wagnulasmasenanusumuanuiawiosasiatien
WANNAN 75 KWim? wazdasnsiinfiiminsauiuenad
msm‘é'U‘u,u,ﬂaﬂ@ﬁﬁaWé‘nsﬁmmi”augmdﬂmsmaaﬂu

aSsindartlnddSanmanusou q,, PDIUARZDNTINT
3 Ol v
a =

WY #anNAUSH NI TLANRITHN I U UG D IFUNUT

¢

3

] @ @ = 6 A
NUGLRIITaINITIRAINTauwAd N iTeasiitadann
6 A o a 6 & £ v
aUnIninasaslanumaasdnldinaasidundadulas

9
v A

maom:é’ugan'jw‘hLmﬂm'ﬁlﬁmm%amﬁﬂﬁaﬂ AIHE
myidoaSitasinlaindadumismslianuioudias
fnadadanmseuamvnwianaidy neisasng
Lau’uaamsﬁwm&m:eﬁ”adﬁmsmﬂmuﬁﬁuw&’nﬁmﬂu
foulfauwuazUsunmanuianiiansvinouaiunsals
ldausanmady lasadsdasnmaauinduas
FeuanHan maaesfiiinadansiaouulasvesen
AnudmumMuanuieuTuisaudniasazadluiigan
NMILANHNNL 5 - 10%

0.26

0.24 { Cooling mass flow rate 16.66 g.s’1 °
0.22 °
B
S 020 R °
° .
g 018 4 L] ° .
§ 0.16 ® 50 kW/m?
ko) O 75 kW/m?
Q 0.14 v 100 kW/m?
& 0 m
® ]
g 0.12
é 0.10 4 o
[e]
v
0.08 [°] o
¥ ¢ ¢ ¢ v 7
0.06
0.04 T T T T
4 6 8 10 12

Filling Ratio, %

Figure 6 Total thermal resistance with different of
heat flux and filling ratio



Vol 39. No 6, November-December 2020

0.20

Cooling mass flow rate 16.66 g.s’1
o g

0.18 4 Filling ratio 7%
=
O 0.16
o
@
g
§ 0141
R
0
o]
o 0.12 4
©
€
®
8 0.10 4
=

0.08 -

0.06 . . . . i ‘

40 50 60 70 80 90 100 110

Heat flux, kwW/m?

Figure 7 Thermal resistance with filling ratio of 7%

. 0.04
0.26 B 0.06
B 0.08
z 0.24 B 0.10
S 022 . 0.12
ot.\f 0.20 I 0.14
g 018 —F$H
£ 016
% 0. 1 0.20
2 0.14 = 0.22
n(_:“ 0.12 = 024
€
(0]
e
‘-—

9
10 0"
2
100 " X ‘\(\3‘
12 A\

e]o

Figure 8 The relations of heat flux filling ratio and total

thermal resistance

d3duan1Inaaag
mMInasadtiendasinistduiinawdues
wimansauiundalasiuunme Salowausrodan
MEUIUTI9 5-12% WUNTAEATIMIEY 7% Snilua
ﬁﬂﬁﬁﬁaﬁaﬁﬂﬁammu:gaﬂ'jﬁé’@]i’lmﬂau’é‘ue] Tunng
nasaslagfianTanananNudwIuANLTouTIN 99
AMNMINARDIA? uwé'ﬂ%mwi”augaq@whﬁu 100 kW/m®
wueanusumMuanufeunuiiesdum ivanad
wsasinnaslalonanitsnllmae filundaduinn
fausyauslumsolowanufauiatwiolimandaa
Fouganin 100 kw/m? ﬁy’aﬁ%uagjiﬁ'ummﬁaomﬂumﬂ’ﬁ
mmwﬁadmiqm%gﬁmao"[aﬁﬂLﬂwlmﬁa:mmm@‘hmm
w Wandanusaultauldmadianudumuanuion
590 Tagminesasluassitnoaanudunuainuion
sws‘iﬁq@whﬁu 0.062°C/W @288a3MIILAN 7% WAz
Wandausan 100 KW/m? #anannidemuindanmsda

Optimum water filling ratio for a closed loop thermosyphon

with evaporator as a boiler

1U%249 5 - 10% NITNUABNAFAIIVAIFIANNFIUNIUAIY
Sownpaaniaslaslidnansznudeanssouslunisay
Touanusaunvadinaslybonannvinnismaaas

L@N&E17219D9

1. Hagens, H., Ganzevles,F.L.A., Van Der Geld, C.W.M.
and Grooten, M.H.M. Air heat exchangers with long
heat pipes: experiments and predictions. Applied
Thermal Engineering. 2007 ; 27: 2426-2434.

2. Grooten, M.H.M. and Geld, C.W.M. Predicting heat
transfer in long, r-134a filled hermosyphons. ASME
Journal of Heat Transfer. 2009 ; 131: 1-9.

3. Gorecki, G.Investigation of two-phase thermosyphon
performance filled with modern HFC refrigerants.
Heat and Mass Transfer. 2018 ; 54: 2131-2143.

4. Sukchana, T. and Thadniam, V. Effect of position
of evaporator and condenser on heat transfer
performance of r-134a loop thermosyphon. UBU
Engineering Journal. 2019 ; 12 (1) : 25-33. (In Thai).

5. Sukchana, T. Heat Transfer Performance of a
Single-Pipe Thermosyphon with adiabatic length of
7.5le employing environmentally friendly refrigerant as
a working fluid. KMUTT Research and Development
Journal. 2019 ; 42 (4) : 345-388. (In Thai).

6. Sukchana, T.Study of heat transfer performance of
a loop thermosyphon using an environment-friendly
refrigerants as a working fluid. The Journal of
KMUTNB. 2020 ; 30 (2) : 199-208. (In Thai).

7. Aghel, B., Rahimi, M., and Almasi, S. Heat transfer
enhancement of two-phase closed thermosyphon
using a novel cross-flow condenser. Heat Mass
Transfer. 2017 ; 53: 765-773.

8. Jafari,D., Marco, P.Di., Filippeschi, S., Franco, A.
An experimental investigation on the evaporation
and condensation heat transfer of two-phase closed
thermosyphons. Experimental Thermal and Fluid
Science. 2017 ; 88: 111-123.

9. Lataoui, Z.,Jemni, A. Experimental investigation of
a stainless steel two-phase closed thermosyphon.
Applied Thermal Engineering. 2017 ; 121: 721-727.

10. Naresh,Y., Balaji, C. Experimental investigations of
heat transfer from an internally finned two phase
closed thermosyphon. Applied Thermal Engineering.
2017 ; 112: 1658-1666.

651



652

1.

12.

13.

14.

15.

Thanaphol Sukchana, Chaiyun Jaiboonma

Kima, Y., Shina, D.H., Kima, J.S., Youb, S.M., Leea,
J. Boiling and condensation heat transfer of inclined
two-phase closed thermosyphon with various filling
ratios. Applied Thermal Engineering.2018 ; 145:
328-342.

Sukchana, T. Design, construction and testing of a
horizontal thermosyphon boiler. KMUTT Research
and Development Journal. 2020 ; 43 (1) : 67—78.
(In Thai).

Gedik, E. Experimental Investigation of the Thermal
Performance of a Two-Phase Closed Thermosyphon
at Different Operating Conditions. Energy and
Buildings. 2016 ; 127: 1096-1107.

Sukchana, T., and Pratinthong, N. Effect of bending
position on heat transfer performance of R-134a
two-phase close loop thermosyphon with an adiabatic
section using flexible hoses. International Journal
of Heat and Mass Transfer. 2017 ; 114: 527-535.
Taylor, J.R. An introduction to error analysis: The
study of uncertainties in physical measurements ;
University Sci. Book ; 1997.

J Sci Technol MSU



1 v A a g: [ o [ ¥ ¥ =~
‘YIEJﬂ']']&l‘i?)%‘ﬂGlﬂ@lﬂ')ﬁ@ﬂ?%ﬁ']ﬁ‘suaﬂﬂ'z’]&l%%?l'l’lLﬂaaﬂ
Heat pipe with wicks for paddy dehydration
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Abstract

This research aims to study and develop a process to decrease the moisture content of paddy seed by heat pipe with
wicks. It used working fluid R-134a and R-11 with temperatures at the evaporator section of 60°C or 80°C. It reduced
the moisture content of the paddy (Glutinous rice, RD6 and jasmine rice, KDML105). The paddy used in the experiment
had an initial moisture content of 23% and decreased dehumidification to 12%. It was found that when the inlet
temperature at the evaporator section increased from 60 to 80°C it will reduce the duration of moisture reduction and
it was found that the temperature of 60°C was most appropriate because higher temperatures will affect the moisture
decrease within the grain too quickly. It makes the fracture easy, when paddy was used in a germination test. We found
that a temperature at 60°C of all variables used in the experiment with glutinous rice RD6 had percent of germination
of about 69 - 84% and for jasmine rice 105 it was about 53 - 72%. The experiment compared the working fluid inside
the heat pipe and found that R-134a decreased moisture content of the paddy faster than R-11. We compared heat
pipes with and without wicks. It was found that the heat pipe with wicks had a shorter dehumidification time than the
heat pipe without wicks because wick materials transported heat from the evaporator section to the condenser section

as well. Therefore, the dehumidification is faster than with the heat pipe without wicks.

Keywords: Heat pipe, Wick, Moisture, Paddy
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Table 1 Details of heat pipe and experimental

conditions
Heat pipe

Pipe material Copper pipe

Wick material Copper mesh

Number of pipes 40

Pipe size Inner diameter 10 mm and length
750 mm
(Evaporator 300 mm, Adiabatic
150 mm, Condenser 300 mm)

Filling ratio 50% by volume of the heat pipe

Experimental conditions

Types of paddy RD6 rice and Jasmine Rice,
KDML105

Types of Heat pipe Wick and without wick

Working fluids R-134a and R-11

Evaporator temperature 60°C and 80°C

Heat pipe with wicks for paddy dehydration

i

Data Logger

o

U039 Jasuspuo)

Flow meter
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Evaporatg{ Section Pymp
hn n

(A)

®

(©)

Figure 2 Diagram of a dehumidifier of paddy seed by
heat pipe with wicks (A), groups of heat pipe
(B) and top view of condenser jacket (C)
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Figure 6 Moisture change of paddy of RD6 rice and
Jasmine Rice, KDML105 at temperature 60 and 80°C,
working fluid was R-134a
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Figure 7 Moisture change of paddy of RD6 rice and
Jasmine Rice, KDML105 at temperature 60 and 80°C,
working fluid was R-11
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Figure 9 Moisture change of paddy of RD6 rice and
Jasmine Rice, KDML105 at temperature 60 and 80°C,
working fluid was R-134a

97N Figure 9 IINMNINARBIHAVBINTAAAINENH
maqmﬁﬂﬁufﬁn N6 ez INanNz| 105 qmmgﬁﬁﬁ’m
Izwevasgaviaanuiau da 60°C uaz 80°C lavluga
mimaaaf‘zmﬂluﬁamm%am:vl,&iﬁmia@%ﬁaqw;u

melu mﬁauﬁuﬁagahmsmammﬂ Figure 6 Was 7
wWud flgunni 80°C 117 nw6 wazdaanuzd 105 1

ngl' = a 6 v =3 |dl
naﬂumia@mwmmm@wuﬁqmnLﬂaaﬂagjm 420 U@
360 min uazfigannil 60°C ﬁaﬂ‘*ﬁnmmuﬁuagjﬁ 510
uaz 420 min feazlaanugulunfaiuidrafen
Uszanmil 12% anasgwden

A o ¥ '

s’fiomam‘*uawamaam‘namm’fauﬁﬁ@ﬁﬁaq

Y] q
Wik AuliAaasTaansnanyinmsilSouiey Aaswuin

q

e,

o

NaAUTauNAaaIIaaWIBA ﬂl%%zﬁdﬂai%ﬂ’]iﬂﬂ

AN
ANuTuvasindanldaninviad ﬂﬁﬂ(?]”'ﬁa@gww
Lf'll,aamnifaqw;uﬁa@%aLa%mﬁ']vlﬂ sxgrelunsiadond
gasmsvimwnoleldddn wazutsmsinnudiioan
mMIaununkd? Tnassandsaurinsanelng lWlida
MITUAUYBIFNIANI A LA E 81T Wl TIg1Ha UL

2 ' = v da
RINRFANIILANLURYUANNTOUNG



660  Satitpong Sangiamsuk, Supattra Boothaisong, Wiriya Dangton

1.4 madasundasnnuaunslunasthudden
laglgvisanusouilifansiagniu ussaasvnu R-11

w
o

N
8]
1

N
o
1

-
€]
1

-
o
1

—8— Glutinous rice, RD6 T= 60°C
8- Glutinous rice, RD6 T= 80°C
—#— Jasmine rice, KDML105 T= 60°C
—¢— Jasmine rice, KDML105 T= 80°C

Moisture Content, My, (%)

[
1

0 T T T T T T T T T T T T T T T

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480
Time (min)
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Table 3  Shows the germination percentage of RD6 rice and Jasmine Rice, KDML105 at 60°C and 80°C (Heat pipe

without wick)
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Abstract

This research aimed to study the production of thermal insulation from durian peel. The significant factor was the ratio
of durian peel to liquid rubber. The ratios consisted of 1 : 4, 1:3,1:2 and 1 : 1 (V/V; durian peel: liquid rubber).
The appropriate ratio was deduced from physical and mechanical properties (density, moisture content, thickness
swelling, flexural strength, modulus of elastic, and tensile strength) of produced thermal insulation. These parameters
were measured according to TIS standard (TIS 876-2004). Furthermore, thethermal conductivity of the produced thermal
insulation was tested using Fourier's law. The results indicated that the optimal ratio of durian peel to liquid rubber
was 1 : 3 (V/V) and the significant properties were in line with the TIS 876-2004 standard. The thermal conductivities
were 0.1227 + 0.0057 W/m.K. From the results, it can be concluded that the thermal insulation from durian peel is

applicable as an alternative building material.

Keywords: Thermal insulation, Durian peel, Liquid rubber
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Abstract

Lineament is one of earth’s surface characteristic which is correlated to the surface area. Some lineaments can
sometimes be identified with geological structures. Currently, lineament surveying needs field survey data collection
which can be time consuming. The objective of this study was to develop a semi-automated procedure for extracting
lineament form Landsat 8 OLI in some parts of Chiang Rai, Chiang Mai, Phayao, and Lampang provinces. There
were 2 steps ; 1) satellite data preparation which used 4 methods comprising Sobel Filter, Directional Filter, Laplacian
Filter, and Principal Component Analysis (PCA), and 2) lineament extraction from the previous step and lineament
transformation using the Canny Edge Detection algorithm. Lineaments were mostly related to connections between
mountaina and plain areas. The direction of extracted lineament mostly lied in northeast-southwest direction and
extracted lineament from the PCA method was the most compatible with earth features at about 24.17%. The Sobel
Filter, Directional Filter, and Laplacian Filter methods were compatible with earth features at about 19.30%, 5.13%,

and 1.82% respectively.

Keywords: Extraction of Lineaments, Lineaments, Satellite Images
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Table 1 Lineament orientation and the extracted lineament statistics

Method Sobel Filter
2,953
31,378
2,383

Total of lineament Data

Maximum Length (m)
Mean Length (m)
The main direction of lineament NE-SW

Method Directional Filter with N-S Direction
Total of lineament Data 5,085
Maximum Length (m) 19,877
Mean Length (m) 2,997
The main direction of lineament N-S

Method Laplacian Filter
Total of lineament Data 9,857
Maximum Length (m) 8,925
Mean Length (m) 1,584

The main direction of lineament NE-SW
Method PCA
Total of lineament Data 2,718
Maximum Length (m) 20,700
Mean Length (m) 2,586

The main direction of lineament NE-SW
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Abstract

The purpose of this research was to select a model for the accurate prediction of water content in Huai Jorakhe Mak
Reservoir, Mueang District, Buriram Province. Data were obtained from the Royal Irrigation Department, Buriram
Province, Irrigation Office 8 from January, 2008 to December, 2018 ; thus there are 132 values of monthly water
content in reservoir. Data were separated into two sets. The first set contained 120 values of monthly water content
from January, 2008 to December, 2017 and was used for construction of the model using Holt's Double Exponential
Smoothing, Winters Multiplicative Exponential Smoothing Method, Classical Decomposition Method, Multiplicative
Decomposition and Additive Decomposition, and Box-Jenkins method. Another set, the last 12 values from January,
2018 to December, 2018 were used for checking the accuracy of the forecasting model. The evaluation metrics were
the mean absolute the determination of mean absolute deviation and root mean squared error. Research findings
indicated that of all the forecasting methods, the Box-Jenkins method is the most suitable for this prediction in Buriram
Province. The Mathematical model for forecasting the water content in Huai Jorakhe Mak Reservoir, Mueang District,
Buriram Province is Yt = Yt_1 + sz' Yt_13 + 0.237et_1 - 0.984et_12 - 0.233et_13— 0.187.

Keywords: Mathematical model, forecasting, water content
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Reservoir, Mueang District, Buriram Province
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Figure 1 Movement characteristics of Time series The quantity of wather (Million cubic meters) in Huai Jorakhe Mak

Reservoir, Mueang District, Buriram Province from January, 2008 to December, 2017
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Table 1 True value and prediction The quantity of wather (Million cubic meters) in Huai Jorakhe Mak Reservoir,

Mueang District, Buriram Province from January, 2018 to December, 2018

Prediction In Advance

Month True Classical Decomposition Method
Value Winter Multiplicative Box-Jenkins
Holt Multiplicative Additive
January 18.71 19.45 7.78 14.35 15.77 17.75
February 16.09 17.68 10.29 13.85 13.73 16.58
March 14.26 15.92 8.09 11.6 11.51 12.82
April 12.31 14.15 6.31 9.75 9.77 12.00
May 9.97 12.39 6.88 8.52 8.56 10.83
June 7.76 10.62 7.86 7.95 8.03 9.16
July 5.67 8.86 7.48 7.32 7.24 6.45
August 3.28 7.09 5.40 7.09 6.92 4.59
September 1.39 5.33 4.29 9.33 9.43 5.28
October 0.87 3.56 3.62 15.12 15.11 6.38
November 2.23 1.80 212 18.07 17.97 2.45
December 3.44 0.03 0.34 17.26 17.28 1.15
MAD 2.38 3.74 5.90 5.78 1.62
Fault Of prediction
RMSE 2.62 4.74 7.99 7.92 2.22

The graph shows the comparison between the actual water content

and the forecast values in all 5 methods.
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Figure 4 The graph shows a comparison of monthly water content in Huai Jorakhe Mak Reservoir, Mueang District,
Buriram Province. Between the true value and the forecasting values in all 5 methods.
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Abstract

The purposes of this research were to predict and assign a scale value of multilayer PCB. After the PCB board
underwent a process of lamination press, it made sheets be sized according to customers’ needs. The collected
data came from an electronics components manufacturing company in which there are the configuration data of the
scale of the multilayer PCB board which went back from January 2018 to June 2019. The dependent variables were
the percentage scale values of the multilayer PCB board and the independent variables were factors affecting the

determination of the percentage scale values of the multilayer PCB board. Those factors were layer count, distance,
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core thickness, thickness Cu side (thickness of copper on laminate core board), thickness Cu Foil, Tg (glass transition
temperature of material), cut direction, Axis, streak (Warp x Fill) and material brand. The models we used for
analyzing were a multiple linear regression method (MLR), a support vector regression method (SVR), and a decision
tree regression method. Those methods were the supervised learning models in machine learning and they were
processed by using the RStudio program, mean square error (MSE) and mean absolute percent error (MAPE) for
comparison of the efficiency of models for scale predictions. The result revealed that the MSE and the MAPE value
of the support vector regression model are minimal, which means it is the most suitable model for the data of scale
predictions of multilayer PCB board due to helping increase the accuracy in assigning scale values and helping save

the time of the production process as a consequence of errors in assigning scale values.

Keyword: Printed circuit board, Multiple Linear Regression, Support Vector Regression, Decision Tree Regression
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regressorl = Im(formula = Scale ~ .,data = dataset )

Figure 7 Commands in RStudio to create Multiple Linear
Regression
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The scale prediction of multilayer PCB board by using machine learning

Residuals Chart

Standardized Residual

Fitted Value

Figure 9 The relationship between the standardized
residual and the predictions of scale values of multilayer
PCB board

AIMVUENNBIALINLABIILNIATW (Support
Vector Regression : SVR)

MIMGMLLNENTIL Support Vector Regression
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HEEHREHBHTY
Tibrary(e1071)
regressor2 = svm(formula = Scale ~.,
data = dataset,
type = 'eps-regression’')

##Fitting the SVR Model to the dataset####s##ssitussintthi

Figure 10 Commands in RStudio to create
Support Vector Regression
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Tree Regression)
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#####H####FITEING the decision tree to the dataset#########Y
Tlibrary(rpart)
regressor3 = rpart(formula = Scale ~ .,

data = dataset,
control = rpart.control(minsplit = 1))

Figure 11 Commands in RStudio to create
Decision Tree Regression
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Abstract

The basic chemistry laboratories at the Department of Industrial Chemistry, Faculty of Applied Science, King Mongkut’s
University of Technology North Bangkok (KMUTNB) produce hazardous chemical wastes. Thailand Industrial Standard
(TIS 2677-2558) was used as a guideline to manage hazardous wastes. It was found that, before the assessment,
there were 31 items that ranked as presenting a high risk of accidents. Management was further improved the follows:
by collecting data from the activities of the laboratory staff, by classifying the types of hazardous wastes, by relocating
the waste storage sites, by changing the hazardous waste containers, by appropriately labeling hazardous wastes, by
creating a recording system regarding information concerning the hazardous wastes, and by proper coordination of
data before and after disposal. In spite of these measures, there were still 5 items that remained at high risk rating.

Nevertheless, the safety of the laboratory for personnel and students were increased significantly.

Keywords: Hazardous Waste, Improvement, Basic Chemistry Laboratory
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Figure 2 Bottom for keep hazardous waste from experiment
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waste and (b) hazardous waste
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Figure 4 Label at bottom of hazardous waste
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Figure 6 Bottom and bin at second floor (a) Petroleum

waste (b) hazardous waste and (c) recycle and solid waste
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Table 2  Rating to record of hazardous waste in paper and file within basic chemistry laboratory
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